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(54) PROCESS FOR REACTION OF GENE POLYMERS AND REACTOR THEREFOR 
(57)Abstract: 

PURPOSE: To provide a method and a device for 
effecting high-efficiency and exact treatments of 
enzymatic and/or chemical synthesis, breakage, 
combination, analysis, repair, replication and ^ 
recombination of DNA, RNA, their derivative or their 
fragments (gene polymer), as the thermal fluctuations 
are excluded. 

CONSTITUTION: A gene polymer reaction process for 
treating a gene polymer enzymatically and/or chemically „ 
in a high-viscosity solution and/or in the presence of an 
electric field, and a gene polymer reactor of a static 
orientation type comprising at least an alternative cun'ent 
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power source 1, a reaction tank 2, and a couple of electrodes which are dipped in the reaction 
solution 6 in the tank 2 and connected to wire 5 and the alternative power source 1 . 
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im^mi] DNA, RNA, ifih<Dmmi^. sfc 

[fl*« 2 1 lcSt!6^e>3. 3cSt 

(11*^31 m»Sr, 1 kHz/i»e> 1 0* kHz<DiiSJSiS 

1 0" V/m/S^P) 1 0^ V/m(73«#i:1-5f»*^liS 

lfl*S4] DNA, RNA, ^:^^e>coKajt^t:. 

-r5^S^lc*5^^•C, '>^<j:<i:t, (a) 
(b) HJCW, (c) S*t:«rt«SJS:«^J-a« 

[0001] 

ISI^tt, DNA, RNA, ^itlb<omm». ^Itlt^tl 

[0 0 0 21 **J> ^<ommiCti\>^X. toJlttt, ±IE 
[0003] 

[0 0 0 4] ziiho^m^^^FShtcix^tfyfmmtL 

-CDNA • RNA-a-fifcfil, PCR^e, DNASSiBi?IJ 
L^>]}~ • 3:- • T-yV-y (Henry A. E 
rlich) tf, }^-i/-T-A" T-i' (PGR Te 
chnology) , 7.}- Vy ' 'fVT. (Stockton Pres 
s) , 1989¥4oJ;U?f-:/:/yV— (Sambrook) * 



T/V (Moleculsu: Cloning:A Laboratory Manual) , % 

• 7" u;^ (Cold Spring Harbor Laboratory Press) , 1 
989¥] »KI«a{^o»5t*fei:Ur, 

ft««S|i3|$tbTV^5 (#BBBS62-161932^^«v «pM 
Bg62-162062-§-^i:#. #l3Bg63-79924-§-^#, i^P¥l-2 
08429^4^®, *iiU!#^BS52-33690-i-) . 
[0 0 0 51 i^l00kHz£Jt±rci32iiftm»4r 

l;Si-¥^fJcEl^i)•r5ri:*s«^$^^-C^^S 
(»*. fflSaX^, »8«, BlOll-i-e;', 1989^) . 
[0 0 0 61 

DNAJfJttK^&O^g-lJltt, ii«Wi6*DNA<^>lL3!{« 

[0 0 0 7] *fc±E<^ii!3, %mnm^m\^xm&^ 

iBlRjS**i9rf-5*iSfe^, DNA;aS3?«E«ii<0#^iT-e 

t ^ro^eSrJitt-r 5 ^ S 6«) t UTV^S. 
[0 0 0 8] 

[^Srl8»:-t-Sfc*(0#S] r<D|gi^l4, ±iSO^ 
Sr«*i-St>WtbT, DNA, RNA, ^i\,h<r>W^ 

[0 0 0 9] SfcrcDHI^fi, DNA, RNA, ^^Pj 

SJS:tci:t)^a3li-s^R^c*3^^^:, '>'fc<i<>, (a) 
3S«fHS, (b) Kf&lf, *3j;t/ (c) EiSttrtoSiS 

[0010] .4-f , r <7)iK?^<oaeii53>^H*&*ife(-o 
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[0011] RjS:S«?OJtt««rf|S-rs*ffiri, 

#^&^;t<^v^i^K^^^PU SJS?g«<^ii)*SS*2 0'ic 

*jit5tt^^-f) 1. i~3.3cSt (-feyf- • ;^ h-^';^) 

(WaffiA B *^3£«tS^E». 1 1 KiE 
0*IIIJ5;&«lii«J , »B-277-«-i?. HJIISJg, 198 

6¥) jcj;ojBi)£Lfc (eiiTiii*!iS©ai;ttti©;^tc 

[0 0 12] m#». m:tfi. 1 kHz:)>e>l 0** kHz(9 

[0 0 13] rtie)i)ite«®ps*3io!/*fc»4ms© 

[0014] ( 1 ) pm(omM 

(2) Kfb^jfe 

S*£:^S!lcgi^«ao, 5, 1 5, *3j;Ot3 0% (a 

*, ^J^T»^cBft)o;5:^^ls^)l^c) <om^-^yv^v> 

Sr. 0, 10, 2 5, i3j:U!3 6%©fiJ-&-C;^^'n— ;^ 
Sr. -5:ii-?timSDUT±?l-{C)ii-g-L. 2 0t(C*3lt5f) 

iisasr^'y-fey vsrfflv^jts^i.o. i.i, 1.5, *3j;t; 

2.3cSt{C, ;^^'n— ;^Srffiv>fcii^l.o, 1.2, 1.9, 
J;tK2.2cSt|C. -^-tV-eH^Sbfc, r<Ddf^-;/ hSrfflV>-C 
PCRffi (9 2'Cli>. 55t;2i>. *3iOf72t;3 
4^, 2 5f->r i^M \Ci. U A 7r-5?DNAia?il±<D0. 
5kbfeJ;V2.5kbcDDNA»f>T-Srit(iL. liti$tl,fcDN 

[0 0 15] (3) tmrn^i 



OT-feS, 0414. yy-feB-/WSr^*DLfc^©li<i 
$ HfcO. 5kb*3 J; 0:2. 5kb© 1 7 r - v'D N A »f >i- © r ;«f 
n-;:^m^»il0T'$>!9. fc;4^f>2. 5kbDNA»r>T-<0li 
<i*tSISr^i-A/Hind III (DN A^^*-v-*-. Hi 
nd IIlSJiSi^^t?^»rtfc;.7r-i'DNA, £ITI^ 
C) . 2.3, 1.5, 1.1, isi.m.0cst<r>, igE^^r0.5kbD 
NABr>5-®ii«@<*lllSr^f2.3, 1.5, 1.1, l.OcSt. *5 

-:^Sr^SD Lfc4l^roJi*i$tlfc2. 5kb© A. 7r-^i^D 
NASr>T-OT;«/n-;:^.tt^^i()ia-c?&*). tEH^bl/Ki 
nd III, 1.0, 1.2, 1.9, *Jj;t?2.2cStom^acli0-C 

5kb© A 7 r — i^D N A»f>T-<Dr ;!f n -;;^a^»Sbll-C? 

fe*»P>X /Hind III, 1.0, 1.2, 1.9, *5j:t;2.2 
cSt©««»»E|-efc5. >EIC*iV^T-»fiii«««!/ 
Sr. =»ttlWaofcDNABr>t-otSfflS«iSr. 

[0 0 16] Wi4t^f>mbii^^i.,^\C. 0.5kb©DNA 

fS<of(itta<oii*i{c J; ij Kiio D N Am}^(Dmmim 

mi^m^PV. 2.5kbroDNA»r>^^(Oli^i{^:*Jv^-C(4. s 
l£:}§iKw»JteiS©Jiipicj; *) raSofcDNA»f>i-<oit« 

Lfc, ia4{c(i^Lrv'>j*iv^*^ ^v±V'^icx'om^ 
asr3. 3cst*-eiiap L-r t . 2. scsto^g-t tajsi^es* 

[0 0 17] tfc. 0 5*3j;O!gl6A^e)?^e>;a>J^iJ;p 

•riDNAmis<o^mmiz.ti:k^t£mt^^±.-r. 

r. c<D3ilffi(D^•^fel^:*>v^T»lS^&^^Sw^l)^^a[Srl.l 

~3. 3cSt®45IB. #(tl. 5~2. 3cSt©fSffllJ:fflfi-f5 © 

[0 0 18] ^ite. teWfeK («»Jx.«. 4fyaif-u>^ 

SrP'^.SfcfelcfTojt. 

(1) WroSSK 

(2) ^i^*')* 

t}I|g«PCRS^£S^. P f u DNAjKy7«7— ^ 
(STRATACENElt«) SrfflV\ C<OittW$tC!|i«lU. *fc 

^P^Srl/3 tcMi(iL.7trtSrK5|r|fteq#icii*SiL (SXT 

mmmtBm.i-?>) . pcRjsfeSrHiiLfc, fcfc*u s 

l£:?§aESr:/7;^^y^«{^^3'i^»r#tAU. 2tt(7>«ffiK 
IC^^U DNA-y— f-'T^'^- • t-h/^^ 
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mat. kH^ -2 XlO^/m ~10^kH ^ -2 XlO^/m 

i^DNA EJfi|±(02.5 kb(DDNAef>i-«rJi(iU, 
fcDNAt9f>i-S:. T;(/n-;^«m»i!iffi(c:J;t)5>«fL 
fc. 

(3) ^i^i^m 

7ti. «^&SrBI3!iL)^e^^a«'©^# (a) , 100 ^ 
•2 xiO^/mWS#SrTODUfc*fr (b) . Silifeici 
5m*iS:Sl*IlU/<CV^ii»<^*# (c) . Mi^ffi(CJ;520 
Ok^H^ '2 X10=V/m©H4§^^SPLfc*14^ (d) , IC 

mhfi^^iXolZ (a) r-tt, @6<ji:-f5DNAffK-<73flfe 
|c-Bi(DP^SofcDNA»rK-<oiitiA5^*ibixS!65^ M 
#S:BliPL.fc (d) -C-tt@Kii-r5DNA^>i-coliii^5 

[0 0 19] &.±<O^0icmm^^MLtc:ik{zX'^X 

^^;iV>;SS, 1 ^Hz ' 2 X10^V/iD^S|oa;#coBlAD-e 
tt, FiflaoybDNA(SJt<OJi*i;45ita]L--Cfl;g^B]ADL 
*V^iii^O^^^|^i^S;657i:<, 10% H , -2 xiO^V/m 

[0 0 2 0] »cfc, r©^McD»miBi«iiicaeiS5^^-s 

(1) . (2) , tSXXfWS (3) (4) 030 

[00 2 1] (3) (4) tt. ytirx-tfe^sffi*^ 

p>*9. mm (5) (cj;o-cs!iit«K (1) 

•a-U SiSIf (2) l^<DSJ«;^JK (6) (c:5O~100ju 
m@*<^^RI%toT§«$H-CV^5, 32JfEfl:21 (1) 

tt, tztz.ii^mm'^m (SiiSs!<oFG-3 5o. tfc 
ttNFiHiKstt>'«3s'^«®FGi 6 3^) mmm 

timm^ (NFmm^n^o^y^m(D4 0 0 5, 402 
5«) i^jja-g-to-arTj^fflL. m.mm (6) icfcix. 
tf200kHz. 5 0~100Vp-pS*ro«jESr^J0-f5o 

Rtt^ (2) II, •g-j*«rifi«©^-efct), 

T^' y/V-ScO500/i l?^(^S3g. 500m 1 ^OjKU^nl^ 

RiS«f (2) (6) tt, *fifet-r«iteiis 

[0 0 2 2] ia2fc^:©«5?:ia 
^m^L-tc^oi^s RlS-W (2) ©TI-t-h/<;^ 
(7) ^las-fSrirt-etSo i<Dt-h/^;^ (7) 



a, S)E&« (2) t>(DR^.mm (6) Sr-3£ffl«lC»«f 
•r5fc»<0t)<D-Cfc!?, tztx.ti. DNA-9— v/^•■^^ 
[ 0 0 2 3 ] IS 3 r:J:, r «?|II^(O^SO $ e> IcSOoffi^ 
tt, Sf&lt (2) tLXDNA-yy-^-^^-f- (T-fy 

*7A(4. SJS;^jK#AP (8) i:SJS^?R»WP 

(9) i^^L, ^<Ofymz\tnM (3) (4) »CiO 
x:, 3' mHi^m^^mi (10) S^iSSLT^^5, r 

(1 0) (1. 3' 

mffi (3) , (4) OMUBH, ■)Sy:^1§U=f-(r>^\i.m2 
mmSS, :/y S' K«O#-a-(4*^200;/m@a[<O«6fflf^i« 

S (3) (4) ^fl^Hmm (5) lcJ;oT3!5«m 
(1) (C^^LTV^So 

[0 0 2 4] %^h^k,z.(Dmm<D^mt. rjif3i2i~ 

El3lC^L)t«SJicJ;o-CK^^tb5't><0-C-»4Jfe<, «Blf5 

»cov ^-ctt^-T jsii«is-5rti-cfc 5 r. t tt* 5 « -c t * 

[0 0 2 5] 

[0 0 2 6] i3ctcj|jfe«a|4:^U-Cc:ro^§gSr$e>(c:;H.{*: 

[0 0 2 7] 
[^fiS0!l] 

tt, X«ftf-M (SiiSL EG- 3 5 0) t*iail;^»it 
♦SS (NFlHiBSSKW-r/ny^'SSl, 4005) t«rffl^*3 

200kHz(©ii5^»SrM^^*fc„ Sffi (3) (4) 
14, V^-fttt.iaSl.0nim©rfi|ge^S-e&i3, ^IS 
(5) t?«Mi:iS-^$turv>.5. SJESW (2) »4, jKy 
T'alfUV'jSlSOOM 1^ (^';*-y7^W-ttSi) , t-h 
(7) HDNAf— (^^-drV^i 
/v-r- ' i^-^ y.^) -efc5. ii^, PCRffi-CttS 
J^;^«f<^a«5:;^5 7 2t(c:i^jt UTDNAWlfM^W^ 
fi£Srff5fc», i^Hte^imi, fc-h/'<;^ (7) SrK 

[0 0 2 8] r<Ol«f^$gBSrfflV^-C, PCR&{CJ;5« 
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'&^1t»(0^mmM (1) (4. «i6«i9l i:ll-<Ot>(^Sr 

mmLtc. *fc, DNAi'v-fef--i'if- (ry^'CK- 

PG*7ASrS]Sff (2) tLTSI^Ufco r<OCPG 
*7i>.lie2o<Oliffi (3) (4) *ri^2niin<0HI!|-eiS: 
BLr#>!rSr^« (5) T?3SSIE®jll (1) iCijS^U 

(3) (4) (omai3' ^^w&mm 
^mt dp) tLx:ffy>^n^^mmLfzo 

[0 0 2 9] ::of*f^^eSrffl^^r^ffitcJ;t)DNAO 

*t?>{c«H-f sa^OBWi: t«:v^DNA»r>i-<ofe««P 

^ J; < , *^OiE«6(c||Ji-f 5 r t !45-C# fc, 
IIJS«^3 

1 •etitfp ufcigg, *5 imtiiR p c RSJi?itl!l« 

='ry> (SSigSa) Sf£:Jg?«trft«^«S3 0% 

<DSl*!iftSr2. 3cStlcSIS L-fc, 

r-v'DNAE?^iJ±ro2.5kbDNAWK-^^i: LT. 
PeRSlcJ;*}DNA»f>i-«:lt*iL, il^-o 

B 6<j©D N ABf>1-ttiESt>i^oSb^ J: < Lfc r i: ^« 

[0 0 3 1] 

[gil] 



(2) C®^?^(^^ftt3iOtiie(rJ;t). ee3fett»r- 

(3) co^ego^en. $ffi{cS8)t-ct 5, 

[HffiwfBS^^ilftl^] 

[HI] c®^i^ro^gcD«figS:«fij/T^ufc«s:ig-e& 

5. 

[113] r«^?go^«<DSe)i-!SiJoSfi£«r^f!I^Lfc« 

[S4] c©^Ww;^fe*3J;U!^atcj;t3K»UfcDN 
A»f>>i-WT;«fn-;^m^»ibl2l-e&e. 
[0 5] r©|6M©:fr«fe*Jj:tmW-i!3K»LfcDN 

A»f.»T-<7)r ;(f n -;=(,l;^^|!illT-fc 5. 
[0 6] C(Z)^?g©*ffi*3j;U!i^e(Cj;!9|*i^LfcDN 

[0 7] C©5l§^®;^ife*5j;U^Stci»)i(*iUfcDN 
A»r>i-or#B-;^«ti:»f(i0-CfcS, ^ 
(?f^©ift|^] 

1 ^mm. 

2 . aSW 

3 m « 

4 a s 

5 ^ i» 

6 sis;^?^ 

7 fc— h/^;:^ 

9 SiS^«#fflP 

10 3' 
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Z.6 III) DIUftK- 



[ffiWBl Tfi£4#7^ 10 0 
l^miE 1 ] 

miEn^^B^] 00 18 

[0 0 18] m<omK mK}t. ^jfy^i^uy^ 

(1) pin<omn 



mimi i:l^-»|*i|s^Srffl^^fc. 
(2) POSi:^^ 

rfj|S©PCRKjE£;f*||. P f u DNAJKypt^— e 
■ (STRATAGENElijS!) r OlftBJgf^liSllJlL, 

Ffltrtt, XlO^V/m , -2 
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(3) tm^m 

7(i. fl;4i^Bi*DLnev^ii^<o^{4^ (a) . loo ^ 
•2 xio^/ni(Dtt#lrBi*PUfc*# (b) . Mjf&icJ: 



Ok , -2 X10=V/m(Dl;^S:Pni)nLfc^# (d) . (C 

Jc-Bi©MiaofcDNA»r>i-<0li«i6SB«)feii5d^ « 
«$rPn*Lfc (d) tfttSWt-rSDNABfjtroiSffliS 
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=p^lJ^=fllrf^/J^^>^'•& 8 -22-12-101 
Ms^wm's^i^n 1 -33- 8 
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